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FIELD OF THF INVFNTTQfJ 

Hie present invention relates to a biologically i 



HERNIA MESH 



manufacture. 
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active hernia mesh, and methods of its 



Traditionally, a hem. bulging ^ any ^ ef ^ abdorainil ^ ^ ^ 
-paired by an open hemioplasty and b.jsed on a method whetl the hernia defect becomes 
closedat.dreu^by^^ kc^^^,^^^ 

ofsorac nonabsorbables^ During a period of 3 to 

6 ™^*^*thehen^ 

builds up to strengthen the region. 

Recunemhen^a^ Even the best reports 

indicate from 1% to 4% recurrent henuasjafter primary surgery] 
figuresupto20%. These figures are much lovver when, 

the method of repair. 



jand some authors report 
i a nonabsorbable mesh is utilized in 



usually encouraged to begin their normal 



activities with no restrictions within a week after the 



operauon. 
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The commociaUy available mjsh^ used in hen*! le^ir today are typically made of 
various plastics, They are known to s^y bistable and si it least for the usual foUow-up 
time ofStolOyea ra after implantatio^ Hjn^ever, many hUia patients are young people 
with expected Ufe^ of decades. No^is laownabojjt jhefcteof, or tissue reactions 
possibly awaked by, therdatively rn^ ^ rf 

somedecades. Pennanent surgical imp^jCmetels, plastil. {silicone, etc.) have been shown 
to cau* side effects in many patients beUb of corrosion, |«jaring. migration, chronic 
mfu«nn«uionandriskofi^ ^4^ W ^^^^c Qr ^, 
the risks of these side effects can be seveje c|the patient's M being. In the case f hernia 
surgery, the plastic mesh will always becU situated into M contact with the sensitive 
intra-abdominal" organs. 

Bi«ri»orbable meshes made of po^ 
DEXON~ available from Davis & Geckjj Usj^; and VICRy||, available from Ethicon, 
J^tk^VSjL,^^ |nce the I9 7 <>| «U same materialshave 
beeau^msurgeryassuones. No majorUi to the tissues Sal b«ngencnU> reported 
fromu^ofmesematenaU^th^m^ 

tosomeextent t^brtunately, sutures and Ue^es nauurfactu^ of polyglycolic acid or its 

lactidecopolymers^aro^ 

aboutln^nm after u^laraauon.mwW^ 

to heal and form scar tissue to resist piessini V 
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SUMMARY OF THE TMVF)fn 0H 

According to the present invention,* flexible, fibn|i|hemia mesh is piovided, which 
is intended to be implanted to close he^^. ^^^^^^ 
components or layers: (1) a rapidly degn^ble tolaya^U amoxe slowiy degradable 
(withrespect to the first layer) second layering the fibr|| mesh of this invention, the 

s^ng^oughCartnmdfimonthsXtopr^ 
rapid degrao^on of the fim l^er induce 

reaction, and c) the second layer isolates the ifet layer from ^abdominal cavity, preventing 
tissuetotissuead^onontothemtes^ 

with its more rapidly absorbable side (the firstlayer) towards U fascia. 



DETAir.FT) nF5SrRTPTi9 N ^ F rm 

The present invention relates to an implant, for hernia <|M»t closure, for supporting 
theforn^on of acartissue after im^^ 

the same time in the her^ ;! i 
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SUBSTTTUTE S^EET (RULE jjbj 
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or 
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made from bioabsorbable polymers, copolymer,, polymf or by combining various 
bioabsorbable polymer parts. 

• .• : i '* 

Using thefibrous n^ofthisin^ 

aaorcslowly degrading ^fc^^^^^^^^ 

untUthescartissneisslr^e.K.ugi 
bJscarWfor^^ 

rapiddegradationofthc flayer, andejw intestinesis 
Prevented 

quickly absorbable side towards the fascii ■ TTir r ^ j , 

w mesh »s fixed with bioabsorbable sutures 

cups. i 

The mesh of the invention when irnrJanted, for e^l through a laparoscope, will 
^cauyi^uc*^ 

ofthemeshsoonaftermeopcration.due^^ 

firstlayer. The runctians of the second L^are tos^n^ &m&mailfbssar 
tissue is strong enough to resist pressure and to prevent tissuetf tissue adhesion onto the 
intestines. To further improve the tissue ^^^J^^^^ 

P-^infla^natoryagen^ 

the hernia area through the mesh and ontoth^surrour^tisL. 

The mesh of the invention acts as a temporary simwilsi * 

"worary support until the connective scar tissue 



sown 
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biostable meshes, no wear debris ^lleohje loose from *j |oabsorbable material of the 
present invention on a long term (e.g.,i 5 ^ after opera^ or later) basis, thereby 
eliminating risks for long term foreign^, comphcatior|| chronic mflaminatory 

reactions. ' '. ;| 

The mesh according to this mvent^canbe produ|| 0 f fibers made of bioabsorbable 
polymer, copolymer, polymer blend or^yjner composite} $ by combining different 
bioabsorbable polymer p^. Inmemcil,^ 

meshoftbisinvennon. Tnoeare, for e^|e, bioabsorbaije^ 
poly«myd^poly(oxmo^ 
952884 and PCTappncati^PCTVFI^ 
incorporated herein by reference. 



porous, with the optimal pore 



The first layer of the meshaccnrc^|:thi, invention 1 $ 

size being betwcenSO^m-loOO^, this optimal ijofe si« erodes the c«mective 

tissue cells to ^^theporosity of ^ 
fonnation of the scar tissue. " ■ :] H i 

Tht second layer of tbe tnesh ecciJdijiJ to this toveoti^ji iiu be dose or porous, or & 

laparoscope. il * 



bioabsorbable film, which prevents agents iaj |dd cause tissll 



*: "I 



I a- 

:*! ■ 

i.t' 



o tissue adhesion from 



: : *t 

ii •!• 



(RULE 2^ 
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moving from me hernia area through*,* |esb and onto ^surrounding tissue, during the 
first weeks after the operation. Tne third |yer film also |*as a support layer immediately 
after the operation. TnetWctaessof the^ optimaIly 

Tnethirdlav^ is also soft and fle»bl^|te 

still possible :] ;M 

A porous structure is most easily u^jjued in the mesh of this invention by making the 
mesh from fibers and using known texdle P | X ^ 3 in g mcth|« t for example, knitting, weaving 
a«lnon^vean 1 anufi^ ni ^ a|o, any «herpn^ing methods th« 
porous structures can be used to make the in|sh of this mveMn. 

•i : : ,J 

Different drugs and/or growth fa*or|can be added ilkj the mesh structure of the 
invention, to in^ve the Angi^c growth rW can be 

used to accelerate thegrowth of connect^ Also, for|Lple, cyclosporine can be 
used inthc structure to prevent, more cS^ly. tissue to t^ 
themtestmes ;! > 

THe roncuonality of this mventioniisirfther described joj the following non-restrictive 

examples. ." :j \\\ 



Example 1. >i ":- | 

Tlw hernia mob was nude of commensal polyglycolidc (PGA) KosbscAibl. 

The Netherlands)]. ;i| Ij 1 ' 
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Fibers were melt-spun mth ab^ icrewexlnidcr ^on, Sweden), and the polymer 
melt (at T=200-270«Q was pressed thnjujjh four round &Li having a diameter of 0.4 
mm. After cooling to room temperann^fe filaments weiejoriented freely in a two step 
jm^ck^tav^^!^ Tnec^ratibjwas^. The final filament 
diameter was 50 /un H ! 

Tbefilam«t8w«th«ki^ 
loop size of about 1mm. The knitted ftbti| was combmediwfa the DEXON MESH™ by 
sewmg..The tensions of tiusfib^ ^ 
meshes were sterilized with ethylene oxide las. 



Example 2. . i 

Ut hCmia ^ w - ^t^diffaent polynias rawmaterials: the 
copolymer of L lactic acid and and glvcoiide|P(I70A), moi ||er ratio 10/90, i.v. 1.58 dl/g, 
P«KlucerPuracBic<hemb.v.,Tte 

U " P,0dUCer Puac Hf- Nethe^). Tie fibers were spun as 

inExamplei. ThemuWfilamen, yams ^^ta.^l^ftbricta*,. 
mesh like structure. The mesh was sterilized §M, ethylene oxide gas. 

Example 3. ; 3 ;M 

Tta henii. mesh „f kioaJtU POA DEXON MESH™. 

M„= 260,000 dalton. • : - !; j| 1 
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Biaxially oriented P(L-LA/E -QL) film having thickness of 20 



fixed together by sewing. The 



extrusion process. The film and the DEXQN MESH™ w4r i 

final composite mesh had dimensions of ^ |x 10cm. Ihe^es were sterilized with 
ethylene oxide gas. \-v> 
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) Mm was made using an 



Example 4. 

Laparoscopic hemioplasty 

The patient was in general anestb^iland laying sup^in an 20 degree 
TrendelenbuiB's position. The abdominal ^ty was 

uptblOnunHgusingcarbomii^ tlLcetmacars (tO^ mm) are thus placed: the first 
near the umbilicus and the other ^som*^*^ The hernial sac 

(peritoneunO was grasped arKlpu^ 

beginning the dissection laterally fiom the iia|r inguinal canal and advancing medially 3 on 
across the edge cfthc rectus muscle. Tbm,& flap of pcritoneam was created u«kr which 
the fascia of transversa* abdominis was seerf Ja tightly rolled 8x10 cm composite mesh 
according to Example 1 was induced into D^abo^ 

uncovered fascia area with its inore qmckry aj&ro^ m 
^tonealflapwasthenplacedovcr^ 

with 5 to 10 titanium staples. Sondes it i||fficult to hide ajljparts of the mesh, but in 
case of the absorbable composite mesh thia^Ul not matter, betjaL the smooth and slowly 
resorbable P0yD)lA fiber surt^of^ 

orirrhaUon. Th. operation was termmated ^^atmg the Luminal cavity, pulling out 
the trocars and suturing the three 1 cm wounds;. ;! 
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TTie patient was encouraged to Impart in his norp activities after a sick leave of 
one week. . ! 1; 



The hernial defect is closed bya s^r plate within 3&6 months, in which 



Examples. 



• t'l 

■ IS 



1 consistency. In the end, no 



absorbable mesh composite will gradually 1 lose its strength wd < 
pennanent^aaterialwi^beleftwb^ 
bioabsorbed in around 3-4 years. 



i time the 



Lichtenstein's herruoplasty (inalb p^nt): The patient lays supine. Some 10 to 20 ml 
rtkrtm*^^.^^*^^ An in^n measuring 7 cm was 
posioonedalongthemguindngamentana Thereof oftbe 



inguinal canal was then incised and the 




iac cord deteci^dfroin its attnrfrf»i fnt «. This 



.^thehcniialsacandBJl^ ^ 
inguu^U^andttelaterdbo^ 

The absorbable mesh composite (si* 7.5 cm Jl 5 cm) accordi^to Example 1 is then sutured 
«>thesestructure S . The mesh should now^fthe entire ingi allowing only 
f^clc to pass through. Carernuabetak^to^ 
resort^blc side downwards. The roof of tri 

resorbable sutures and the skin was closed fcy i|« „ ^ |^ ^ ^ leavc ^ 
hos^tol atosome tours. Tneus^sickl^^ 
activities arc allowed. The trauma caused oy || dis^ 
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support the bottom of the inguinal canai t=id prevent rwurfeiit hernia formation. No 



permanent foreign material is left in the p||ertL 
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We claim: 

1 . A hernia mesh for use in p^airing a defee||ii| an abdominal wall or cavity, said 
mesh comprising: 



a first layer capable ofbei$ anchored on tfclabdominal wail next to the 



defect, wherein said first layer has a fitsi i 



ion tune 



polymer; copolymer, polymer blend or^p<Mjz|»r composite] aLd 



a second layer, wherein sallUcond layer is 

ill 



the first layer and capable of being placledi contact with tit Abdominal wall 



Ml 



9iid is made from a bioahsorbable 



configured such that it is fixed on 



1 or cavity, 



wherein said second layer has a second delation time djjt ; js longer than the first 
degnulation time, and the second layer is mL from bic^able polymer, copolymer, 
polymer blend or polymer composite. 



Hi 



2. A ^«»forto m clam.|vfcc^ 
made of wove* tome, knitted fabric, mefh | noa-woveD ftjj, Lie of filaments or staple 



til 



fibers. 



3. A mesh as set form in claim ^herem said layer is made of film or 
woven fabric knitted fabric, mesh or non^ felt, made o| filaments or staple fibers, 

■ Jj 

'. !■ 

4. A mesh as set forth in charts jj jfurtber compri^g a third layer comprising a 
biodegradable film, said third layer being po| oa ed between ^fim layer and the sec^ 
layer. : j 



substitute Sheet (Ruusjife) 



WO 99/51163 



5. 



A mesh u set forth micla||s 4, wherein 4 Lsh is plane like. 



6. A *^*t forth in elai§^vvh^ 

size between 50-1 000 /un. ^ 

i> El 

7. Amcshassctforthinc^^whc^ 
fibers having fiber diameter of i-300 4ia. Wi 
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